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;  Sources  of  Model  Parameters 


The  SWTS  is  being  prepared  for  the  Director  of  Defense  Research  and  Engineering  (DDR&E)  in  partial  fulfillment  of  the  DDR&E  Software  Action 
Plan. 
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Includes  effect  of  quality  (defects/KLOC)  on  maintenance  costs 


imictices,  see  Reference  [10].)  Organizations  are  characterized  as  being  at  one  of  five  maturity  levels  (as  adapted  from  Reference 
[9],  p.  8-9): 

1 .  Initial — ^The  software  process  is  ad  hoc,  with  success  (Spending  on  circumstance  and  individual  effort 


Repeatable — Basic  management  processes  are  in  place  to  track  cost,  schedule,  and  functionality.  Earlier  successes 


Our  shcMt  titles  for  the  scenarios  to  be  modeled  are  listed  above.  A  Imef  description  of  each  scenario  is  provided  in  die  text 
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The  structure  of  the  development  portion  of  the  model  is  shown  above.  An  equatimi  like  that  used  in  the  Constructive 
Cost  Model  (COCOMO)  is  used  to  calculate  effwt  [  1 1  and  12].  Costs  are  calculated  by  af^lying  labor  rates  to  effort  Effort  and 
cost  calculations  are  made  for  each  SEI  level  for  each  year  from  1992  through  2008. 


u 

«5 


ra  — 

S'! 


i  * 

I '! 

s  I 

a  .i2 
M  e 


-  I 
11 
II 

1 1 

O  & 

1 1 

C  -o 


J  s 

■S  00 

<n  jS 
M  g 

^  I 


I  £ 
&  £ 


e  js 

I  ^ 


VO  lo  ^  CM 

eo. 

O  O  O  O  O 

^1^  4M4 

•n  o  o  o  Q 

0 

00  *0  CM  o 

^  <M  ^ 

5 

-<  <M  *n  IT) 

U 

*o 

- 

I  S 
1  I 
I  ^ 
I  « 

t 


^  s 

‘X3 

^  g 

E  ’a 

^  s 

‘fi 

S  s 

tS  o 


tn 

I  ^ 

II 

o 

JS  «9 

1  I 

o\  S 

®  I 

I  .1 


r  o 
e  P 
1  § 


I  I 


I 

I  I 

8 

t  < 

I  I 

I  ^ 
-  •§ 
I  1 
£  § 


-  & 
*  o 

!  1 

■5  £ 

^  *55 

^  1 

1 1 

i  J 


S  s 

•I  2 
c  g 


The  incorporation  of  new  technologies  is  represented  by  the  FT  parameters  in  the  model.  As  described  earlier,  these 
parameters  lefnesent  the  fraction  of  strftware  that  is  being  developed  using  the  megaprogramming  technologies.  The  values  of  the 
FS  and  FT  parameters,  in  a  given  year  and  over  time,  are  key  determinants  of  the  dollar  savings  estimated  using  the  model.  This 
vugra{rfi  displays  the  ways  we  have  modeled  FT  parameters  over  time. 


992  SEI  distribution  from  SEI  assessments 


The  first  scenario  we  will  examine  using  our  model  represents  the  Megaprogramming  Baseline.  This  scenario  reflects  our 
best  estimates  of  the  savings  (FS)  resulting  from  megaprogramming  technologies  and  the  fraction  of  time  (FT)  they  would  be 
used  in  the  absence  of  STARS-related  efforts  to  accelerate  these  technologies. 

The  distribution  of  projects  across  SEI  levels  is  shown  above.  The  starting  values  were  taken  fiom  the  results  of  the  most 
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The  estimated  total  annual  DoD  software  costs  for  the  Megaprogranuning  scenario  is  presented  in  the  chart  shown  above. 
We  estimate  by  the  year  2000,  this  scenario  will  result  in  annual  costs  of  about  $35  billion  in  then-year  dollars.  The  results  are 
presented  in  billions  of  then-year  dollars.  In  ccmstant  1992  dollars,  the  annual  cost  estimates  remain  fairly  constant  around  $24 
billion  over  the  1992-2000  time  period.  The  main  purpose  of  this  scenario  is  to  serve  as  a  baseline  to  which  the  incremental 


I 

'Z 

30 


10%  more  code  can  be  maintained  per  person  year 


The  distribution  of  projects  across  SEI  levels  is  the  same  for  the  STARS  Value-Added  scenario  as  for  the 
Megaprogramming  Baseline.  While  the  FS  and  FT  values  begin  with  identical  values  for  the  first  year  (19’^2),  the  rate  of  increase 
is  higher  for  the  STARS  Value-Added  scenario.  The  result  is  that,  on  average,  the  FS  values  are  apinoximately  5%  higher  than 
for  the  Megaprogramming  Baseline,  and  the  FT  values  arc  approximately  15%  higher.  A  particular  FT  example  is  shown  above. 


This  chart  presents  the  estimated  reductitm  in  cost  (savings)  DoD  might  realize  due  to  the  STARS  program.  Again,  the 
estimates  are  presented  in  billions  of  then-year  dollars.  If  we  con^te  the  value  of  the  savings  in  today's  dollars  and  also  account 
for  the  time  value  of  money  by  "discounting"  the  stream  of  savings,  the  result  is  a  flnancial  measure  of  merit  called  the  Net 
Present  Value  (NPV).  The  Office  of  Management  and  Budget  (C^B)  guidelines  specify  a  discount  rate  of  10%.  This  rate  was 
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Our  second  example  looked  at  the  effects  of  accelerating  technology  transition  by  two  years.  The  STARS  Value-Added 
scenario  was  again  chosen  as  the  baseline.  The  distribution  of  Hrms  across  SEI  levels  in  the  year  2002  was  assigned  to  the  year 
2000.  In  addition,  the  FTs  frtHn  the  year  2002  were  assigned  to  die  year  2000.  Values  between  1992  and  2002  were  interpolated. 


CO 


1- Year  Acceleration 

2- Year  Acceleration 


This  chart  shows  the  reduction  in  cost  that  results  from  accelerating  the  pace  of  technology  transition  assumed  in  the 
STARS  scenario  by  both  one  and  two  years.  The  NPV  of  these  additional  savings  for  a  one-year  acceleration  is  estimated  to  be 
$4. 1  billitm.  The  NPV  of  the  incremental  savings  gained  by  speeding  up  software  technology  utilization  by  a  second  year  is 
estimated  to  be  $2.4  billion.  The  total  NPV  of  the  combined  savings  due  to  the  acceleration  of  new  technologies  by  two  years  is 


Many  other  approaches  possible 


As  noted  earlier,  one  of  the  goals  of  the  Software  Technology  Strategy  is  to  reduce  DoD  software  costs  by  a  factor  of  two 
by  the  year  2000.  We  tried  various  combinations  of  savings  generated  by  STARS  and  savings  generated  by  moving  firms  up  SEI 
levels  in  order  to  ascertain  if  such  a  reduction  was  possible.  Using  the  Megaprogramming  Baseline  expenditures  of  $24  billion  (in 
constant  1992  dollars)  for  the  ye<tr  2000,  we  found  a  combination  of  savings  from  STARS  plus  savings  from  moving  firms 
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The  results  of  the  final  scenario  are  presented  graphically  above.  The  estimated  NPV  of  the  additional  savings  from  this 
scenario  is  $15.1  billimi. 


Because  this  research  is  still  going  on,  any  conclusions  about  the  particular  dollar  savings  must  be  viewed  as  tentative. 
However,  there  are  several  conclusions  that  can  be  drawn. 

First,  the  model  is  very  sensitive  to  small  changes  in  several  key  parameters.  These  include  the  distribution  of  firms 
across  SEI  levels,  the  values  of  FT,  especially  in  the  early  years  before  their  impact  is  dan^iened  by  discounting,  and  the  amount 
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